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(57) Abstract 

A portable handheld terminal (20) including 
optical bar code reader apparatus. A housing (22) 
having first and second spaced apart, opposing ma- 
jor surfaces extending 'longitudinally between first 
and second end portions (28, 30). A handle portion 
(40) being interconnected to the housing (22) and 
extending longitudinally along the second surface 
so as to provide a handle for holding the bar code 
reader apparatus. Additionally, the portable hand- 
held terminal (20) includes an optical bar code 
reader apparatus utilizing a binary imaging sensor 
and an RF transceiver. * . - 
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PORTABLE HANDHELD TERMINAL INCLUDING OPTICAL BAR CODE READER 

AND ELECTROMAGNETIC TRANSCEIVER MEANS FOR INTERACTIVE 
WIRELESS COMMUNICATION WITH A BASE COMMUNICATIONS STATION 

Background of the Invention 

5 The present invention relates to a portable 

handheld terminal* More particularly , the present invention 
relates to a portable handheld terminal having integrated 
keypad, display , and optical bar code reader functions and 
further including electromagnetic transceiver means for wire- 

10 less transmission of data to and from a base communications 
station. Additionally, the present invention relates to a 
portable handheld, terminal having a novel handle design which 
facilitates ease of use. 

There are portable bar code readers available on 

15 the market which provide for the collection of data for later 
downloading at a computer terminal. An example of such a bar 
code reader. is one used to take inventory. The bar code 
* reader will -typically include memory for storage of the 
inventory data and a communications port for later 

20 downloading of the inventory data at the computer terminal. 
Such bar code readers do not provide for interactive func- 
tioning with a computer system in full duplex fashion, i.e., 
enabling communication to and from the computer system. Some 
bar code readers have been installed as a part of a microcom- 

25 outer, e.g., by addition.~.of . a printed., circuit board, in .one of 
the microcomputer's available, slots While ttvis, provides a 
bar code reader which can interactively communicate with the 
microcomputer, .it does not provide' f or- avbar code /reader v 
which is readily portable and can be hand carried by the'"user 

30 to the application site' wherein the interactive processing 
and collection of data is to occur. th&. baa£ code reader is 
physically wired or. interconnected to the-* microcomputer and'.' 
while the terminal may indeed be somewhat transportable from 
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one location to another./ it. is not intended for hand carried 
use. Typical use of such a bar ccd.e reader ^and microcomputer 
arrangement might be that, of. a retail "store such as 'a grocery 
store wherein items are being so"ld>t a checkout' •counter. 

Additionally , many bar code readers are not • used- in- 
conjunction with .integrated ' keyboard and display functions 
wherein the user can control operation of the bar code " reader 
by use of the keyboard and wireless interactive communication 
with a main computer , system. 

In : bar code ' reading , a light source is typically- 
used to. illuminate a bar code, which is a series of printed - 
bars of various widths and spacing. An optical detector 
-reads" the reflections from the bars and identifies them as : 
a -.code or number. A typical -example of this technique is 
15- found .at supermarkets.,, where, a! product' s" bar "code is scanned 
and billed as it passes over the bar "code reader at the 
checkout counter. During the bar code reading process, the 
bar code is ."scanned" ""By causing relative- movement between 
the ..bar. code,, and the bar code reader. The bar code reader 
20 might be •-raoyed.- relative to the bar code , or the bar code 
might- be r moved relative „.?:o the bar code reader. The 
"scanning? , of. the. bar code is necessary since the optical : 
detector- has a^ yery.. l.im.ited range of detection along the X- 
axis or- direction , of movement or "scanning". 

25 two. types of optical technologies often used in bar 

code : readers are T . the. light emitting diode (LED) and the 
laser. -Because of .their lower costs, relatively low power 
requirements, .and safety LEDs are more commonly used. 
However, due. to. the fact 'that LEDs" emit a relatively low 
light level, bar code readers using LEDs must be 'held closer"- 
to the bar code . and . are of ten referred to as "contact" bar' 
code readers... Contact bar code readers will typically use a 
bar. code wand r which is' held in contact With" the bar code and 
then. move relative, to the barcode. Lasers emit a higher- 
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level of /liah't.,.. and thus "bar code readers' using such tech- 
nology can scan a bar code" without making- contact with the 
bar code.".. These bar code readers "are often referred to as 
"non-contact" bar code readers'.""" " : " 

5 . contact bar code readers are' dif ficultTto • use on 

other than flat surfaces. Non-contact Iter 'Code -readers •• are • 
rather .focal specific and require a rather uniform 'scan rate,, 
and uniform distance between the bar code "and" the optical ' 
detector of the bar code reader. In~ addition'; - lasers can- 

10 present health risk and may be unsafe'' for use" in various 
industries,, particularly' the health care industry. Also,- 
lasers consume relatively more power and are" relatively 
expensive when compared .to LEDs . 

The present, invention'" solves" these and many other 

15 problems, associated; wi . th currently existing 'bar 'code "readers . 

Summary of the Invention '" 
The,, present invention relates to "I 'portable • 
. handheld ...terminal including integrated keyboard , display; and 
20 ..optical sensor functions. The portable handheld ' termihal : * r 
includes a . housing with a keyboard neank ahd display means 
disposed thereon... . An optical sensor" means"' is'f'urther * 
disposed in the housing for sensing* bar code indicia on'-arr 
object. An, electromagnetic transceiver meah^ h associated : - 
25 with the, housing for transmitting and'- receiving electromagne- 
tic signals. Control means, including "prog 'rammed mibropro-'' 
cessor and memory means contained 1 in the' housing controls' ~ - 
operation. of the portable handheld "terminal . ' Power supply : 
means -is .provided for powering the" portable' handheld " - - 

3 0 terminal ... „ . . r _ , ? , . 

, It is an object of "the* present invention to provide 

a microprocessor con trolled* portable handheld 'terminal 
; including ■ integrated display , "keyboard, 'bar Vbde reader , and 

electromagnetic transceiver" functions. The 'portable" handheld 
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terminal is capable of interactive wireless communication 
with a computer system. Moreover , move ; mefit-'of the -portable -- . •. 
handheld terminai is not restricted 'by" any electrical ' cords •' 
or other physical wiring J The portable handheld terminal 
5; .communicates with the computer system under- operator-control 
in interactive fashion, 'whereby the ' portable handheld ter- 
minal serves' as a" full function 'terminal-' with wireless duplex 
transmission enabling' use ' of ' the portable handheld terminal" 
in the. field where interactive data processing and collection 

10 is^ to occur. 

Input to the portable handheld terminal can_ be ' - 
accomplished by use of the bar code reader/ the keyboard, and 
the electromagnetic transceiver. 

Still another' object of ; the' present invention is to 
15 provide ' a portable handheld t'eriihal- which has a novel design 
facilitating use. '- The "pfWf erred -embodiment' includes a novel' 
handle structure '' for" hold i'rig : the ''portable : handheld ' terminal 
which ' does' n6 : t interfere '"'with use of the keyboard and the , 
display, and further allows the "operator to ; use either hand 
20 when' holding the portable ; h£ndheld terminal! : The handle is 
preferably 'positioned on' a'" side of the portable handheld ter- 
mi'rai"opposxW l that"of c the n aisplay and. keyboard functions. 

'•" "' ' " ih a' preferred 'embodiment of the present invention,- 
an actuator 5 switch' is positioned 1 on a surface of the handle 
25." for activating the bar" coder reader function. 

" ' ' it is' an b'bj'ecV of : the- present invention to ' 
integrate a bar code reader function with a plurality of - 
other function's' so as' to ^provide a -portable handheld terminal 
which can be "utilized' lh an : interactive , .real time fashion in 
30 an operational environment:' " ;: The microprocessor controlled 
portable handheld terminal of the present invention collects 
and transmits data' r under operator control to a central com- 
puter system" by use of an electromagnetic ' transceiver - 
arrangement which'does away with the need for any intercon- . 
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necting : wires,, In -th^.. preferred embodiment, an RF 
transceiver^ is -used. . Moreover, " the portable handheld ter- 
minal prpy'ides for., user control of operation via use of a 
keyboard; and display,, .... _ . „ , ( 

5 The present invention al?o. relates to a portable 

handheld terminal including. .optical bar code reader apparatus 
including a binary imaging sensor means, for sensing bar cocJe 
indicia In both X and Y directions,,- whereby the bar code 
reader is self-scanning? i.e., the bar code reader need riot 
10 be moved relative to the. bar code indicia, the bar code 

reader functioning to take an electronic digital "picture". 
The portable handheld terminal includes keyboard means 
disposed _,on- a housing ., of the, portable handheld terminal for 
entering data and display. me : ans ..disposed on the housing of ■ 
15 the portable- handheld. terminal for displaying data. Control 
means is in terconnected . to the .keybq.ard means , the display 
means, and- the, binary ■ sensor means ,f or .controlling operation 
of the portable- handheld terminal.* _ , 

Yet another- object of the present invention is that 
20 it provides a- portable -handheld terminal with, bar-code reader 
which is .self-scanning. An electronic binary imaging sensor 
enables^- the bar code, reader- to. self-scan the bar code indicia 
in both* the ..X and Y directions.. The-, bar code reader* does no t 
have to be moved relative to the bar., code in order to read 
25 the bar code indicia. The user simply positions' the binary 
imaging sensor : over the,bar code. to. be read and activates the 
sensor which takes a digital "picture" . of the bar code. The 
digital ^"picture" is then processed >y appropriate digital 
processing • techniques.. In addition,, contact between the bar 
30 code reader .and the bar code ; is. not required. The present 
invention is particularly useful JEor. reading bar codes on 
curved surfaces as- well as ^fla,t surfaces. In addition, the 
bar :code * reader of -the present . invention can/be used to read 
characters as well as bar codes. In the preferred embodi- 
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merit, the bar code reader has been designed to discriminate 
between different bar. code stanq^rSs., . e .g . , codabar , code 3 

of 9, Interleave 2 of- 5 , .-UPC,, e.tc* : , . c J, t , 

Yet another ob j.ect of the., present ' invention is that 
5" it provides, a bar code reader, which is safe and easy to use. 
Still another objective of . the, present invention is 
to orovide a bar code reader which can read a high density of 
characters , e.g. , xaore than twelve characters per line, and 
narrow bar widths; e.g.,. lejss .than five mm at one cm, 
.^q- It is an object of one embodiment of the present 

invention, to include .a .rechargeable power supply which can be 
recharged when, not in use.' In one embodiment,, this is 
accomplished by. use of a wall mounted base station including 
recharging, circuitry. The recharging circuitry will monitor 
15* power* supply temperature so as to not overheat the power 
supply and. will include^ a rapid, charge and trickle charge- 
mode- When the.. power supply is fully charged, the recharging 
circuitry wij.1 maintain a trickle charge continuously. 

It. is, an. object of another embodiment of the pre- 
20 sent indention .to provide the portable handheld terminal with 
an RF transceiver , for receiving and transmitting data. In 
one- embodiment, the base : unit will include an RF transceiver 
for transmitting and receiving data to and from the portable 
handheld terminal. In the preferred embodiment, the portable 
25* handheld .terminal and the base, unit are capable of f ull 
duplex operation. 

■ Tt is an object of yet another embodiment of the 
present invention to provide a base station and portable 
handheld .terminal which are unique.ly addressable, the base 
30 unit only .communicating with a portable handheld terminal 

having .the. same address v In yet another 'embodiment , the base 
unit is capable of reprogrammihg the portable handheld .unit 
with a. new address when stored therein. 

, It, is another object of the present invention to' 
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provide a "'portable""' handheld" terminal which enables infor- 
mation entry, storage, and distribution 'to- a central computer 
system f rom' a reiote' sits" where the* user' s"- -activities occur. 
Moreover, the portable handheld 1 terminal allows system-widei 
5 information to be' retrieved and" reviewed almost instantly by 
the user at the remote site'. " ; "~ ' * '*■ - 

Yet another' object of "o'iie embodiment of the present 
invention is the provision of a communications port in the 
portable "handheld terminal enabling data stored in the por- 

10 table handheld terminal to be downloaded at a base station-or 
pther terminal electrically interconnected or hardwired "to ' : 
the computer, system. Additionally , in the preferred embodi- 
ment, when the portable handheld ' terminal is' positioned in- 
the base station, the communications 'port provides for ' 

15 recharging of the portable 'handheld 'terminal' 1 s power- supply'" 
by recharging circuitry of ^'the base 'station, enables ' 
diagnostic testing of the portable "handheld terminal to" be : ' 
conducted, by the. computer system, and' allows "prog ramming of , 
either the portable handheld terminal ' or ' the base station 

20 with a unique address* In the preferred embodiment/ only- 
portable handheld terminals and base' stations* haivihg' 
corresponding addresses will communicate with each'other. 

.The preferred embodiment of the portable' handheld ■*' 
terminal includes visual and audible indicator's" monitoring 

25 operation thereo.f. ...... i . 

..Yet another object of one' embodiment of the present 
invention is to provide a base station including electro-' 
magnetic transceiver means for ccmmunica t'ion with the *por- " 
table handheld terminal T In addition, the' base station' is 

30 preferably hardwired to the computer system by ' telephone • 

wires and includes DOV modem means" fdr communication over the 
telephone wires to DOV modem means at the 'computet system. 
Accordingly, the base stations can be installed * throughout a 
facility using existing telephone wiring which greatly 
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simplifies the installation process and significantly reduces 
the overall" cost/ , .. ^-.v 

~~Th"es£ and : various r 6ther : advantages and 'features .of/ 
novelty which characterize r the * invention are .pointed out with 
5 particularity in* the ; 'claimS 'annexed "hereto and forming a part 
hereof. However , for a better understanding of the-inven- 
tion, its advantages" and- objectsi-obtained" by its . use , 
reference should be had to^the^dr awing s -which/form a. further- 
Dart hereof , and to the accompanying descriptive matter in 
1.0" which there is .-illustrated and described; a* preferred embodi- 
ment of the invention. V • - - 

* r Brief Description of the Drawings'' ■ : 

-*-ln -the drawings, in- -which, like reference; numerals 
15 and letters indicate corresporidi'ng"^parts, ^throughout the * 

several -views y : ^' " : *" — ' ' - . • * .. : 

Figure 1 is a perspective view of an embodiment of 
a portable "handheld -termina'l - including optical -bar. code 
reader -'in 'accordance' -with the principles -of the present, L , 
20 invention while "bSing handheld in a user'.' s :.hand; . ' 

' "Figure" 2 is "a-side * elevational view of the portable 

handheld -'''teCTinkl- sho^'-in-rEigure. 1 with portions -being bro- 
ken away f or'" purpose s-^of illustration; r ?: r 

■-*.-'S Figure 3 ' is- a- back vend elevational ^view of the.por- 
ZS* table-handheld terminal 3 shown :nn. Figure 1; 

: - " 'Figure" 4* is a block; diagram of one embodiment of a 
portable handheld terminal in accordance with the- principles 
of the- present" iYivent ion ;-. . : 

: " * -Figure : 5 : is a"" : perspective view of the . portable . - 
30 handheld terminal -shown", in^ Figure: 1, mounted* in a base* sta- 
tion; • • 1 : ' • - i ' : - * • - ■ 

■Figure '6- is' 'a: side, view: of the base, unit and- its 
respective portable handheld terminal mounted- thereon; 

- - -Figure 7 ■ is- a block diagram, of ; . one embodiment of-- 
35 the base station; : " : ... 
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Figure 8 is a block diagram of one embodiment of 
temperatures-sensor arrangement .relatiye to. recharging cir- 
cuitry and rechargeable. power . supply; , v^-;---. ' 

■ ■- ..Figure 9 is a block .--diagram, of -one -embodiment, of . 
5 charging "procedure; .and ; v. r^:;.-r. - : : v...*. x « 

Figure: 10 is an embodiment- of : ,a ;j keyboard -arrange- ^ , ; 
men't of the portable handheld . terminal . - v . . : . 

~ Detailed Description of^ a Preferred-Embodiment . 

10 In view of the fact that the portable handheld, .ter- 

minal of the present invention has particular utility in a 
healthcare setting,, it will- be- referred to in- the detailed 
specification as a portable .handheld patient -terminal (PHPT). 
However/ this nomenclature: -should; -not be -construed ' ^s by any 

15 means limiting the present invention to a particular applica- 
tion. ■■' " •" • ■■ . / :-v'* : :,r '": :- : ... '- - 

'"'Referring now to the drawings ■-, ^there. is s : llustrated 
an embodiment of a portable .handhelg terminal 3 2Q : : in-. accor— 
dance with the principles of. the present invention..- As vv ... r 

20 illustrated , : the - portable handheld . terminal 20 T . is packaged in 
a portable handheld "housing 22 having .-.first -.and- : seconds spaced 
apart, opposing major surf aces 24, ..26 f 'i respectively . 
extending generally along the longitudinal- axis : of ; r the por- 
table handheld terminal 20 between ^first; and second ; end- por-* 

25 tions * 28 : 'and 30*, respectively. The -firsts major .surface 24 
might also be referred' to as the bot.tom, surface,, - and- the 
second major surface 26 might also be ; referred, to as the . top 
surface \ "The first end portion . 28. might -also be -referred to 
as the front end portion , and . the; second end .portion* 30; might 

30 also be referred to as the back end portion. As illustrated-,, 
interconnected -to- the housings 22- proximate", the first end por- 
tion 28 is an elongated handle portion 40 which extends- 
upwardly away : from the- second, major 'surface 26 -and -backwardly 
generally along the longitudinal axis of the housing 22- 
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toward. the second end portion 30. As illustratedr in the 
embodiment shown, the 'handle portion" 40 includes an : 'arcuate 
portion "42 and a substantially straight portion 44 -wtiich - is 
spaced sufficiently "far "* from the second surface ^25 of the 
5 portable handheld terminal '20 so as to enable a user ! *s hand 
50 to grasp around ' the handle portion 40 with the user's^ 
fingers extending "into the space 'between the handle portion 
40 and" the second fdaj or 'surface 26 as illustrated in Figure * * 
1. The" handle portion 40 enables the terminal to be held in 
10 either hand during use.' In an alternate embodiment, the 

handle portion 40 might be interconnected to the housing at 
both ends.* The portable handheld" terminal will preferably be. 
made by conventional" molded plastic processes." ' 

As illustrated in* Figure ~ 3, when seen- from the back- 
15 end portion 307 the "'portable' handheld terminal 20. has a r 
generally truncated pyramid" shape / generally becoming 
narrower toward th€ 'top*"'* 

. . r ^ s iriustfra'ted "inf phantom line in the -embodiment 
shown' in 'Figure 2/ located proximate the first end portion' 23 
20 of the ; portable handheld terminal 20 is an optical sensor 

device ^S'ro'f "a f bax code reader. As illustrated in -Figure 5V 
positioned 6ri "the handle '40 'is a push button;- contact switch 
41 tor 'activating ' the' Censor device 52 via an appropriate < 
electrical " interconnection. 'The switch 41 will normally be 
25 in" an off pos itiorPand will 'return to the off position upon 
being" released by 'the user* Disposed on the first major sur- 
face 24 is' a liquid cr^tat 'display (LCD) 54 which'in the 
embodiment shown is capable "of displaying four lines of text, 
each line containing 'up * to twenty characters. Also disposed 
30 on the' first' major surface '24' is a keyboard ' 55-. In the pre- 
ferred embodiment/ a -membrane keypad is used. Ah embodiment- 
of 'the keyboard is" illustrated in Figure 10. In the embodi-* 
ment shown, the keyboard' 56 includes status lights 58, spe- 
cial function keys 60/ and a numeric keypad 62.- 



WO 87/07106 



]] 



PCT/US86/02239 



. -'As. y il ; lus£rat€d. jLn_the block diagram shown in' Figure 
4, the -portable handheld ..terTtiinal^ .2,0 includes a micropro- 
cessor -and .associated .memory .64. k An . example of one such 
microprocessor is , an-. INTEL, 3 : 03i. in addition, the' portable 
5 handheld- terminal- includes an RF transceiver arrangement 
including an RF modern 66 and antenna 67 f or . real : time data' 
transmission and reception .of .RF , signals • . Moreover, a com- 
munications port 68 including a multipin. connector is present 
for input of data, to and output of data from the portable 
10 handheld- terminal 20. The portable handheld terminal 20 'is 
provided with additional memory. so as to enable storage of * 
data and downloading... at r 4. . later, time via the communications 
port 58* For example, ...the. pgr table .handheld terminal 20 
might store vital .signs, drugs., administered, . etc . for a 
15 plurality, of patients.. . ;,. In., additipiv.,. ext.e.r nap., vital signs 
measurement equipment might be intercourse to : ths com- 
munications port- 68. for. input of^data.. .The., communications 
port 63 includes, a multipin cgnnector. • . In addition ...to input 
and output of data , .the, communications 50x^^68 will also be 
20 used -in -the preferred embodiment Spr .charging , a rechargeable r 
removable power supply 75 of tjie, portable handheld terminal 
20. In the preferred embodiment, .tM.., portable (.handheld r- ■ 
minal 20 will operate for oyer, one hour ..between recharging. 

The -optical sensor de.yice : 52 is ^preferably . a binary 
25 ' imaging device such as .a .charged, coupled device ; or optic RAM s 
device; e.g.-, Hitachi Model No HE97134 . . The^ optical sensor 
device- 52 includes an optical -.lens .and a . low-powered , high 
sensitivity light source 55 for .illumination of the baf code 
indicia; The optical sensor device^, includes an image cap- 
30 ture -device including an X-Y array.of. light sensitive ele- 
ments; e.g., a 2048 pixel array of , light sensitive elements, 
which: will provide a : digital image- of the bar code indicia 
being read. Accordingly, the present invention will simply 
require the user to point the optical sensor device. 52 of the 
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portable handheld patient terminal 20 at the bar code indicia 
and press the switch" 41 on the handle -portion' 40 to 'take- -an - 
electronic digital ""picture" 'of the bar code L indicia : The ■• 
electronic digital : " picture" : iV then ''electronically : - 

5- interpreted b^ a microprocessor controlled decoder device'53. 
it will be' appreciated' that charged 'coupled 'devices 
RA& devices are" conme'rcially- ^available • v * 

As illustrated in 'Figures • 5-9 , the portable " 
handheld terminal 20 is used in conjunction- with a "wall' ' 

10 mounted base station 76 "for wireless communication with ttie ! 
portable handheld terminal and for storage of the portable' *' 
handheld terminal 20 during non-use. The base station in the 
embodiment shown, includes an RF transceiver arrangement " ; 
including an RF modem 79 and antenna 8Q : for communicating '* 

15 with the R? transceiver arrangement of * the portable handheld 
terminal 20 ; The base station --76 -further includes a data 
over voice "( DOV) ' : m6dem 77 for^data over' voice communications 
over telephone : w'ire : to a : computer 4 system. In~ addition, .the ^ 
base sta tion' 7'S will include V central processor and memory - 

20 73 for controlling operation of the base station 76 and in 
particular hand ling : the communication 1 interface between- the- 
DOV modem- 77 : and" the ^RF ''modem 79, as well as communication • •• 
with" the' : compute ir *'sysHenu " " The base station 76 preferably 
derives it spower from a * transformer 81 interconnected to an 

25 AC power "supply". ~' r In- addition*, the- base station r7 6 includes" a 
communications port- 72 adapted for interconnection to the 
communications port- 68 of * the portable handheld terminal 20. 

■ <> ^he base station 76- includes non-Volatile memory 86 
which tan be 'programmed'-"" to uniquely address the base station 

30 76.' : When : the portable' handheld- terminal -209' '-is stored at : the 
base Station '76*, the base-station* 7*6- will download its- unique 
address or identifier' via the communications ports '82,68 into 
the memory of *the : portable handheld terminals When 
transmitting *to" the base- station '76, the portable handheld 
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terminal.. . 20.. :will ..ir^clud.e ,thi.p ; address or identifier with its 
transmissions . . .If -.the .identifier is. not .recognized by the 
base station -76 , , the |. base .station .will ignore the 
transmission and. not respond.. ...This prevents, interference 
5 with the .base station. 7 6 by other portable handheld terminals 
20 located throughout the facility. ..In, a . preferred ^embodi- 
ment, the portable handheld terminal is „ capable . of 
programming, the address or . identifier of the -base, station 76. 
This is accomplished by the operator, entering an appropriate^ 

10 command at the, keyboard of the portable handheld terminal 

which is .recognized by . the base station and indicates., to the 
base station. that its. address is. to .,be. modified by the, por- 
table-handheld terminal-. 20, .. .Whe.n .the portable handheld ter- . 
minal-~20 is stored in the base station .76, . . the unique address 

15 or identifier will be. downloaded ..from , the portable, handheld 
terminal to the non-volatile memory 8-6 of ..the, base station. 

... As illustrated., the base ..station : .7S. includes,, . 
recharging circuitry 78 for .charging - the rechargeable . power r . 
supply-.75 of the portable handheld ..terminal. 20., . As,._. ; . :: . - 

20 illustrated . in . Figure . 8 the .recharging .-circuitry.. 78 - is : . 
interconnected by. a temperature sensor a, read- relay ,71 t r 
mounted to a : battery cell in ; the rechargeable, power sppply. 75 
of the portable handheld terminal. 20. The. read .relay 71. is 
mounted- so as to provide sensing of the- highest temperature . 

25 in the battery pack-. The relay- 71~will ; have one .lead, con- . 
nected—to the positive terminal of ^ the? battery pack, and the . _ 
other lead provided to the recharging -circuitry 78 through 
the^ communication ports , 68 , 82. ; In operation, as .illustrated 
in Figure 9,, when the portable;- handheld..,, terminal is plaped in 

30 .the base station- as illustrated at block 90, the base. s.tation 
76 will check to see if the. power, supply. 7 5.. is at full charge 
as illustrated at decision block T 91.; If., the. .power supply is., 
at full .charge, the recharging.- circuitry 7.8. will .^wLtch to. a 
trickle charge mode as illustrated at block 92. In the 
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trickle charge mode, the .recharging. circuitry 78 will provide 
power to the logic control of the. portable handheld unit. As 
illustrated at block 93,, if the power supply 75 "is "not fully 
charged, the recharging circuitry 78 will provide a rapid 
5 charge. In the preferred embodiment, rapid charge "current, is 
at 2C=900mA while trickle charge.' is at C/3«iS0mA. The* 
recharging circuitry 78 will check to see if the power supply 
75 has reached a critical temperature (Tempi) as illustrated 
at block 94. If the critical temperature has been reached, 

10 then," as illustrated at block 95, the recharging circuitry 78 
will switch into trickle charge mode. The recharging cir- 
cuitry 78 will monitor the temperature such; that if the tem- 
perature falls below a specif ied „ temperature" (Temp2) as * ' 
illustrated at block 96, the recharging circuitry 78 will go 

15 back to rapid charge uipde if the power supply is not fully 
charged. 

Mounted dn"' the outside of the base station 76 is a 
status light' 83 wnich varies * in intensity 'between ' trickle 
charge and rapid cnarge so as to indicate the charging "mode * 
20 The 'status light 33 will come on as soon as the portable' " 
handheld terminal 20 is properly inserted in' the base station 

76. ; / " \ . *■ ; y \ * • 

The power supply~8i will preferably provide the* 
following 'power outputs i 

25 ] " " * ' /*' \ 1 ■ ' ' C 

* * 400mA " at"+5.0V '[ 
80mA at +7 . 2V * 
" "' 100mA at"+12V 

100mA at -12V ' ' " " " " 

30 : ; / V ~ y ' ; \ . "* ' ' ' [ ; . 

In addition, as illustrated in Figure '7, the base 
station 76 might include a communications port 69 for inter- 
connection to a printer. 

The power supply 75 in the portable handheld ter- 
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minal might , include Removable batteries 'or a removable bat- 
tery pack stored in the hanclle portion 40 of between the 
surfaces 24/26 proximate the end portion 30. 

' As previously indicated/ electrical interconnection 
5 between the portable handheld terminal 20 and the base sta- 
tion 75 will be provided by theVco^unlcations ports 68,82 
which might comprise a standard multipin type of 'interface 
connector* In addition to 'use for recharging and addressing 
of the portable handheld terminal 20, the communication ports 

10 migbft be utilized for diagnostic testing of the "portable 
handheld terminal 20. 

Although not shown, the base station 76 might 
include a biasing mechanism for forcing the portable handheld 
terminal 20 In a* generally upward ^direction "such' that an edge 

15 84 of the base station 76 cooperates with an 'inside wall 34 
of the portable handheld terminal housing portion defining a 
window .or opening 35 for an optical .sensor , 52. r As 
illustrated in figure 6 , a wall 85 of the base . station 76 
might cooperate with a back wall 87 to , define a "cavity for " 

20 - receipt and retention of the back end portion 3d of the por- 
table handheld terminal 20. The wall 85 slants at a slight 
angle away from the wall 87 so that the portable handheld 
terminal 20 can be inserted downwardly with low insertion 
force into proper connection with the multiple pin connector 

25 "of the communications port 82 and tilted outwardly to enable 
easy mounting and removal thereof from the base station 76. 
The mating connector arrangements of the . communication ports 
68,82 are capable of being connected numerous times. 

The base station 76, in addition to communicating 

30 over existing telephone wiring, might communicate via twisted 
pair wiring in a serial interface fashion, as part of a local 
area network, or over the existing AC wiring using power line 
carrier ( PLC ) techniques , etc. 

In typical use, the user will enter data" at the 
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handheld portable terminal 20 via the keyboard 56 and the 
optical bar code reader , 52 and _ transmit the same as RF 
signals to the base station 76. The base station 7 6. will 
then communicate with the central computer "system wherein 
5 master data files might be kept. The central computer system 
will f upon receiving the data, respond and provide output" 
data to the base station' 76 which' will, in turn, communicate' 
by R? signals to the portable handheld terminal 20. 

It will "be" appreciated that other forms of electfo- 
L0 magnetic . transmissions might be utilized other than radio 
frequency (RF) transmissions, e.g., infrared. 

The keypad of the portable handheld patient ter- 
minal 320 will allow the operator to select the" functibn 
desired, allow manual entry of information, and control the 
Li operation of the handheld terminal. An audible alarm sounds 
if an invalid" key is pressed. * Also, an indication will be 
displayed at the LCD indicating that: an invalid key was " 
pressed. This screen will be shown for a period of time and 
fchen^the portable handheld patient terminal- will display the - 
20 screen that was shown "before the invalid key was pressed. - 

During comm\inicatio'ns with r the base station' 376, the keys on- 
the portable handheld "patient terminal 3 20 will not function. 

* " Access* to "any 'function via the keyboard can only be 
accomplished by reading Vf a hospital staff ID badge after 
25, the portable "handheld patient terminal. 20' is removed from the 
base station. 76 or after "the "new patient" key is depressed.'' 
The liquid crystal display will display" to the user an indi- 
cation to scan' their" "ID badge . After a valid scan of their' - 
ID badge the " portable* handheld patient terminal will be- in 
30 the main menu" for function* selection. Access to the system ; 
has now been gained. Once access is'gained, the ID" number of 
the staff person "is retained' until access to functions is • 
cancelled. When a"" function requiring patient ID or drug cart 
ID is requested, the portable handheld patient terminal 20 
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will prompt the user ^tib* scan the appropriate bar code, if 'it- 
has not already .been entered .* " The patient' ID or drug cart ID 
can be. entered before the function selection' is made. Once 
entered,, all IDs are retained' until* access" to functions is 
5 cancelled. Access to functions" is' done' whenever the func- 
tipns for a particular patieint or drug cart are complete. 
This is accomplished by depressing the" n ehd/riew patient" key 
or. .placing., the portable handheld patient terminal into the" 
base station 76. In a preferred embodiment, the access to 

10 functions is cancelled thirty seconds, after the "portable 
handheld patient terminal is placed into the base station.' 
Once this, is done, the portable handheld patient terminal 
goes into an inoperative jiiod.e except for diagnostics which' 
might he initiated by the computer system. Even though the", 

15 portable handheld, patient terminal has not been placed back 
in the base, station , t if there have been jiq valid functions" 
performed, for a period of five minutes, access to the system 
functions via the. portable^ handheld .patient terminal is cari- * 
celled. 'This is to avoid unauthorized personnel access if 

20 the staff personnel forget to. press the "end/new patient" ^ 
key. . The staff ID, drug cart ID, and patient ID will bi ^ * :: * 
removed from the memory of the portable handheld patient "ter- 
minal when .access to functions is cancelled. If a function 
is in .process ..when the "end/new patient" key is pressed; an*' 

25 - audible alarm -will sound . The portable handheld patient ter- 
minal can only be. . turned .qff by pressing the "end/new* 
patient" key when , in the main menu. Data design to be 
entered via. bar codecs, e .g .staff ; ID , numbers , patient ID 
numbers, supplies. identification, drug identification, drug 

30 cart identification, etc. cannot be entered via the keypad 
56. .Patient data such as vital sign?, patient Assessments, 
etc.. can.be entered.via the^keypad, as well as quantity 
items . . „ • , . . 

The following is a brief description of the various 
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keys of the keypad 56: 
KEY 

MAIN MENU " - 



10 



15 



20 



30 



35 



•END/NEW?. PATIENT 



ERASE-, 3 CRN L 



SEND ' 



40 ' 



45 



DESCRIPTION " ~ 

The "MAIN. MENU" key can be used any 
timer after a function has been 
selected-.. -The portable handheld 
patient terminal 20 will be in the 
mode .as. : when it was first accessed. 
Staff ID,- cart ID, and patient ID 
:will be retained in the portable 
-handheld patient terminal 20. 

When the -"MAIN MENU" key is pressed, 
the LCD display will display a 
..message to the operator. It will 
indicate that any data entered for 
the function they are in will* be 
lost if it is not sent to the base 
station -7-6 and thence to the com- 
puter system before the "MAIN MENU" 
. fun.cfci.cn. -i*s carried out. It will 
; allow, the operator to either go back 

* to* the" function they were in, or go 
..ahead -with -the M MAIN MENU" seise- 

*■ tion . - . _ . . 

The - "END/NEW PATIENT" key will can- 
cel access, to functions. 

: The : " ERASE SCRN" key will erase all 

the"; data which had been entered, 
^either. manually, automatically, or 

• wjLth-; the bar code reader, that is 

r presently shown on the LCD display. 

The. "SEND" key is used in conjunc- 
tion; wi th the other keys to perform 
malfunction. When the send key is 
: pr;essed f data about the function 
r desired .to be performed is sent to 

the computer system via the base 
t station, 76. If the "SEND" key is 

accepted. for input, a yellow LED 58a 

on the "SEND" key is lit. 
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DESCRIPTION 

The use of the portable handheld 
"pat-ie-nt terminal when , the RF * 
transceiver is inoperable is 
possible'.-: - This would be done by 
returning- vthe portable handheld 
pa-tierit. terminal 20 to the base sta- 
tion. 7:5 after the "COMMUNICATIONS 
ERROR" message has been displayed on 
the- -LCD- display 54. 

The- amount of time between when the 
"COMMUNICATIONS ERROR" message has 8 
been displayed on the LCD display 54 
and when the portable handheld 
patient terminal 20 is returned to 
tile base station 76 is limited to 30 
Seconds . ' 

Wherr a ' response is received from the 
host computer system, the time out 
-feature is started again- The 
audible r 'aiarm will indicate to the 
operator- that the communications to 
the host computer system is 
complete - If the ■ portable \handheld 
patient- terminal is to be used 
again, such as for another function 
or to correct a red light condition, 
the timebut will be 30 seconds. The 
portable handheld patient terminal 
will have to be removed from the 
base before this happens. 

The-' "HOLD" key can only be . usejd in 
specified" functions . It will give 
the' staff member the ability to hold 
a test' 'order, surgical order, or a 
drug administration . 

The hb!d : : f eature will give the 
option-' of': 

Delaying the time for the 
procedure/admin is trat ion and 
the associated warnings that • 
are given when they are late. 
This delay is determined by the 
application software of the 
host computer system. 
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KEY 



DESCRIPTION 



10 



15 



20' 



25 



30 



35 



40 



45 



REVERSE ENTRY . 



PREV* SCRN 



.. Not -giving a particular 

■order/prescription for one 
-^administration from the MAR. 
."■•This "is done if it is deter- 
. mined that the 

T -procedure/administration will 
not be done at a later time. 



The J* REVERSE ENTRY" key ban only be 
used .in. specif ied functions. It 
will give~.the staff member the abi- 
lity' to undo a function which was 
.previously recorded, (sent to the 
host computer system) in the host 
.computer system such as: 

-.When... a drug had been recorded 
^ as administered to a patient , 
. . _ > * bur., is not given. 

When* test samples had been 
recorded as taken from a 
V *V-~ patient/ but are not. 



VJfherT supplies had been recorded 
as osed by a patient, but are 
not . 

When controlled drugs have been 
recorded for cart replenish- 
ment, but are not delivered. 

. Whe.n" controlled drugs checked 
/out. by a staff member need to 
be returned to the drug cart. 



The, "REVERSE ENTRY" key will place a 
mi^'us {-)" in front of the quantity 
/field on the LCD display. 

The 7 PRE VI.' SCRN" key can be used in 
•functions . which contain more than 
one screen of information. This key 
will allow the operator to view 
screens of information entered prior 
to the screen presently displayed. 
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DESCRIPTION : : 

This -feature will be useful in 
reviewing patient vital signs and 
patient patient assessments which 
were -recalled from memory, as well 
as ^reviewing data entered before it 
is sent. 

The "NEXT SCRN" key can be used in 
functions which contain more : than 
one screen of information. This key 
will allow the operator to view 
screens " of information entered after 
than the screen presently displayed ► 

This feature will be useful in 
reviewing patient vital signs and 
; patient assessments which were 
^recalled from memory, as well as 
r reviewing data entered before it is 
sent * 

(RIGHT ARROW) 7 ' the' * ( RIGHT ARROW) u key is used to 
• '"'move'" the cursor on the LCD display 
25 : , to the various fields for data 

, ' . \ ; J ' 1 ; V entry. By pressing this key, the 

- 'cursor will move to the first 

character location in the next field 
to the right, on the same line. If 
30 " ; there are no more fields on the same 

/ : line', the cursor will. move to the 
left most field on the next line* 
. .. If the cursor is in the last field 

dn the last line, it will wrap 
35 ' * . • . ' ; around to the first field on the 

r *"" first line, 

; ' If there is already data in a field, 
, entering* any bar code or numeric key 
40 when the* cursor is at the first 

character will erase the previous 
V J data and.allow for the new -data to 
: . • be 1 e n^te'r e*d . 



KEY 



. NEXT S.CRN 

10 



1 c 
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10 



15 



KEY DESCRIPTION 

(LEFT ARROW) The „>;( LEFT-ARROW) n key is used: to 

move the cursor on the LCD display 
■ to the various fields for, data . 
[ :v . .entry... *3y. pressing this' key, the 
cursor will move to the first 
character location in the next field 
to the left, on the same line* If 
* ; ■■" there : are no more fields on : the' same 
' - ' ' line, the cursor will move to the 

•• right most field on the previous ^ 
• • " line. -If the cursor is in the first 

* 'field on the first line, it. will - 
wrap around to the last field on the 
. . last line . . 



20 



If • there is already data in a field, 
entering any bar code or numeric key 
when the cursor is at the first 
charab-cer-'will erase the previous 
/ - * ' » data and allow for the new data to 
*' be"* entered-. 

'i'- 1 * - Wh-ile entering data in a field, 

25 ■ ■= -'"*" preWslng- the left arrow key will 

•< — ; : V~ i ? % 'I i provide for editing of the data. It 

will function as a backspace key, 
and the characters will be erased 
" " from the field as the key is 

: . - , .■ . . - . • > : pressed. If. all characters in a _ 

' field are erased by using the left 

s " ; j c; : ^ * *\ : : : arrcw as a backspace, the cursor-. 

V.-,:-. : t jumps to the first character, in the 

previous field. 

E-NTER, cP.AT -DATA rr _. The "ENTER PAT DATA" is used to 
"" " ' ***-■ en ter patient vital signs and 

patient assessment. . In the pre- . 
... . r ferred embodiment, the formatted 

'display will be presented' at the 
: - ; " : ' • '- • liquid crystal -display for entry of 

. • ■ ^ ; • c- . . :the vital signs .and patient 

assessment. 



30 
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. DESCRIPTION- 

'The" "REVIEW PAT HIST" key is 1 used to 
>r£yiew "pat-rent vital signs and admi- 
nistrations. 

The ; ^RUG : CART B key is used to 
replenish -and check out controlled 
drugs from - the drug cart, and verify 
the drug "cart inventory of 
controlled -.drugs . 

The "ADMIN DRUG" key is used for 
patient and drug verification for 
drug" administration. 

.The "OTHER FUNG" key is used. for 
patient. and sample verification for 
tiakingrof. samples , billing for . 
patient use of supplies , checking a 
patient 1 .into a new location, and 
displaying, other functions which 
might be-available on the system.' 

25 * 'There- -are four LED. indicators on the portable 

handheld patient terminal 320. The' liquid crystal display 
( LCD) 354 will also, provide ^information relating to the LEDs. 
The yellow' LED 358a will be : Iit : when the SEND key is pressed 
and will remain lit until communications with the base unit 

30 is complete. Durihg. this ~ time, the user darrnot make'any 

entries, at the keyboard. A .red ;LED 358b is lit when infor- 
mation "entered for a^function desired does not match what is 
the correct information f or : that . function / or when an invalid 
key is pressed.- The red %ED 3 58b : is a warning not to proceed 

35 without first checking for a potential problem. The red LED 
will remain lit continuously under the first condition until 
some action is taken to remedy the problem. Under the second 
condition, the red LED will remain lit while the LCD displays 



'• KEY: :rs * : v. '\. 
REVIEW. PAT '"HIST 

5- - - -L. V : , - '. 

DRUG "CART . . 1 

10 . -, : •' 

ADMIN DRUG 



15 

* OTHER. FUNC 
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the invalid key pressed message. A green LED 358c is lit 
when /a. function is valid to proceed* I "/"Tlie "'green' LED' is lit 
momentarily under this condition. The grain' LED "is" also lit ■• 
when the central computer * system" ackhowledges' teceibt of ' 
5 proper informatioV". The^greeh"LfiD" "is lit^cbntinudusly 'under ■ 
this: condition until some" other' action is taken. "A yellow 
LED 358d will indicate the early \ warning of a low battery in 
the portable handheld*' patient terminal. This is ; an' early- 
warning level and" the portable handheld patient terminal will 
10 : still function. HoweverV operation of the portable handheld 
patient terminal will be locked out when the batteries reach 
a* level where the data in the patient history is corrupted. 
Before- lock out occurs , the LCD display 354 will display a 
warning. 

15 . Preferably, the LCD display 354 will be capable of 

displaying four lines of text each containing twenty charac- 
ters. The LCD will have a lighting source which will provide 
illumination under low light conditions. This lighting will 
be controlled by a key on the keypad switching the lighting 

20 source from the on to off or off to on condition. If the 
light source is on when the portable handheld patient ter- 
minal is returned to the base unit, it will automatically be 

* . turned off. 

The preferred embodiment of the portable handheld 
25; "patient terminal 320 will also make use of audible tones to a 
limited extent and include means to disable the audible 
tones. It will be appreciated that there are a number of 
situations wherein an audible tone or alert could be uti- 
lized. For example, 1) a single beep when a valid bar code 
30 read occurs, 2) three beeps when the red LED is lit, 3) three 
beeps when invalid key pressed, 4) three beeps when a bar - 
code is successfully read but the data contained in the bar 
code does not meet the requirements for the field being 
displayed on the LCD display 354, etc. 
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; • % )lt. is to ,.be_understood , however, that* even" though 
numerous -characteristics and advantages of the present' inven- 

[ tion hay.e"been r set forth in the foregoing description*/ 

together. with .details, of the structure and 'function of the 

5 invention.,, the disclosure is illustrative only/ and' changes 
may be made in detail, especially in matters of shape, size' 
and arrangement of , parts within the principles of" the inven- 
tion, to the full extent indicated by*th£ broad general 
meaning of the terms in which the appended claims are 
10 expressed.; r ■ - "~ 
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WHAT IS CLAIMED. IS: .. , ; ... ....... ...... ^ u.'..- : , ti • 

1. A portable Handheld terminal, comprising: 

.(.a)- a housing; . „ t „ _ _ . . 
5 (b) keyboard, means disposed on the f housing for 

entry of d'a„ta; , , ^ _ . . . . . . _ . , . 

. (c), display means .disposed on the housing for 

display of data; • 

.(d) optical ^sensor means disposed in the housing 
10 for: sen-s±ng bar code,. indicia on an. object; 

(e) electromagnetic transceiver means associated ^ 
with- tires housing fori transmitting and receiving electromagne- 
tic. signa'Ls; , • '.* ^ . _ . t 

(,f ) .control means contained in the housing operati- 
15' vely interconnected to the keyboard means , display means r 
optical, sensor means -.and ^electromagnetic transceiver means 
for controlling ;ODeratiqn^of. the portable handheld terminal; 

and * - 

(g). power supply means' fo£ powering the portable 

20 handheld „ terminal. ^ . , t . 

2* An apparatus in accordance with claiiti 1, further 

including elongated handle means interconnected to the - 
housing, for holding the housing, the elongated . handle means 

25-- expending.. geTt?rVily,along a* surface of the housing opposite 
that of: the keyboard means and display means', the elongated 
handle means being displaced from the surface of -the ' housing 
along a portion of its length whereby the elongated handle 
means, qaju.be. grabbed by , a" user ' s f ingers extending through a 

30 ,op.ening formed .between the elongated handle means and the 
housing.. 

3 # An apparatus, in accordance with claim 2, wherein 

the elongated handle means is interconnected to a first end 
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portion of the housing and extends back longitudinally toward 
a second end portion of the housing, 

4. .An apparatus in accordance with 'daiim 3/ wherein 
5 the elongated" handle means includes 'a f ir'st Arcuate portion 

interconnected to the housing and a second substantially 
linear portion spaced apart f rom "'the* surf : a : ce-- : of the housing. 

5. An apparatus in accordance* With "claim 4 , wherein 
10 the elongated handle means is f ormed J o'f one piece with the ' 

surface of the housing. ■-■»....■■- 

6. An apparatus in accordance with claim l f wherein 
the optical sensor means includes binary imaging means 

15 including a plurality of "imaging elements arranged in 'an X-Y 
configuration for sensing ' the bar "code in '""b6th the X and 
directions, whereby the optical" sensor "means 'is^'self- ; " 
scanning • , 

20 7. An apparatus in accordance with claim" 6 ,* wherein" 

the binary imaging means includes a charged coupled device 
and supporting electronics. **" *"""" *' 

8. An apparatus in accordance with claim 6/ Wherein' 
25 the binary imaging means includes an" optical RAM sensor a'hd 

supporting electronics. 

9. ^ . An apparatus in accordance with claim 6, wherein 
switch for activating the binary imaging means Is* positioned 

30 on the surface of the elongated handle . mean's facing away from 
the surface of the housing. 



10. 

the 
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and second longitudinally spaced apart . end portions of the^ 
housing. • . . • 

i 

H m An apparatus, .in accordance with claim 1, wherein J 

5 the power supply means .is removable. 

12. An apparatus in accordance with claim 1, wherein 

the power supply means is rechargeable. 

^g; X3-. , An apparatus in accordance with claim 1, wherein 

the electromagnetic transceiver means includes' RF' transceiver 

means . 

14. An apparatus in accordance : with claim 6, wherein 

15 the binary sensor means includes an array of sensor elements- 
positioned in a planer arrangeTaent7^sehsor means being asso- 
ciated with the' housing • ^ 
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15. " " A portable handheld terminal' system, comprising: 
(a) a portable handheld terminal, including: 
'* * (i)~ a housing haying first and second spaced 
apart, opposing major surfaces extending longitudinally of * 
the housing between first and second end portions; 

" , , (ii) keyboard' means disposed on the first sur- 

25 face. .for entering data; ^ ^ 

. (ii.i) display means' disposed on the fiirst sur- 
face for displaying data; 

(iv) optical sensor means disposed in the 
housing for sensing bar cqde indicia; 

(v) . RF transceiver means contained in the 
housing for * transmitting "and receiving RF signals; 

(vi) control "means "contained in the housing" and 
operatively interconnected to the keyboard means, display 
means, optical sensor means, and RF transceiver means for 
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controlling operation of the "portable handheld terminal; and 

(vii) power supply means for powering the por- " 
table, handheld terminal; and 

(b) base station means including RF" transceiver 
5 means for communication with the portable ' handheld ' terminal . " 

16, A system in accordance with claim "15/ wherein the 

base station means includes: 

.(a) programmed microprocessor and memory means for 
10 controlling communication between the portable ^handheld 

patient terminal and a central computer system "electrically* 
wired to the base station means; 

(.b) power supply means for powering the base sta- 
tion means; ... 

15 (c) charger^ assembly means for charging the power 

supply means of the portable handheld terminal; 

(d) data over voice (DOV) means for communication" 

with the. central computer by telephone wires using data over 

voice tephniques; and 
20 (e) RF transceiver means fo)r wireless communication 

with- the portable handheld terminal., _ 

17.,. . ..A portable handheld terminal system in accordance 
with claim 15, wherein the housing includes elongated handle 

25 means, interconnected to the housing and extending ~longitudi-' 
nally along the second major surface of the housing for 
holding of the housing by a user, the elongated handle means 
being displaced from the second major surface along a portion 
of its length, whereby the elongated handle means can be 

30 grasped by a user\s fingers extending through an opening 
defined .be tween the elongated handle means and the second 
major surf ace of the^housing. 
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18. A portable handheld terminal system in accordance 

with claim 15, wherein the base station, mfeSns ana-tlie-. por- 
table handheld terminal include cooperating commun'ic^tion ^ 
port means for electrical interconnection and €f ansf.eLr^of •• 
5 data between the base station means and the portab-le^.handheld 
terminal . ' , . • ; ; / 
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